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Introduction
In this paper we update previous cross-national evidence on the gender division of housework. Due to the usual gap that occurs between the collection of survey data and their public launch, most research on this topic published up to the end of the first decade of the 21 st century -including some influential decade reviews (Bianchi and Milkie 2010 ; Lachance-Grzela and Bouchard 2010) -relied on research based on data on housework time from the years up to [2005] [2006] at the latest (although Bianchi et al. 2012 updated the US time use data to 2010).
Using the Multinational Time Use Study (Fisher and Gershuny 2013) , we bring the cross-national evidence up to date by including data from 10 additional surveys from 9 countries for the period 2005-2011 (Australia, Canada, Finland, France, Italy, Netherlands, Spain, U.K., and U.S.A.).
The study of housework is interesting for three main reasons. Firstly, it is a routine, repetitive and disliked activity, which means that the relative time spouses spend on housework has long been recognized as an important indicator of marital power (Davies and Greenstein 2013) . We use core housework (cleaning, cooking, and clothes care) as our measure in these analyses because these are both the most disliked domestic labour activities and the most traditionally feminine. They have, therefore, been the ones that have been most resistant to change. Since the burden of responsibility for these activities traditionally falls on women, this can have negative consequences for their work-life balance and their sense of time pressure. Secondly, the division of housework is significantly related to couples' well-being. Disagreement over housework is one of the main sources of marital conflict (Ruppaner 2010; van der Lippe, Voorpostel, and Hewitt 2014) . Between 36% (Portugal) and 90% (Finland) of married/cohabiting couples across Europe report having disagreements over housework (van der Lippe, Voorpostel, and Hewitt 2014) . Thirdly, housework has been an important measure in the debate over the stalling or not of the 'gender revolution' (e.g., England 2010) . The inclusion of more recent surveys in our analyses allows us to bring the cross-national evidence underpinning the 'convergence versus stall' debate in the gender division of housework up to the end of the first decade of the current century.
Data
Time use diary data is generally regarded as the 'gold standard' for the measurement of time spent in routine activities such as housework (e.g., Robinson and Godbey 1997; Bianchi, Robinson and Milkie 2006) . The data we use comes from Multinational Time Use Study (MTUS), an international archive of cross-national time use surveys dating from the 1960s to the current day. We use data from 19 countries between 1961 and 2011, chosen on the basis of their data series and quality. The sample is limited to adults aged 19 or older. Table 1 shows the full list of surveys included in the data, sample sizes, and average minutes spent on core housework by men and women. Notes: N-refers to number of diaries. Weights are applied to account for sampling design and day distribution.
Source: Multinational Time Use Study
In the analyses that follow, housework refers to the most disliked, routine, and traditionally feminine-defined housework activities of laundry and cleaning, food preparation, and cooking. Household chores that are traditionally masculine or genderneutral, such as home maintenance, car repairs, or shopping, are excluded.
Methods
We first calculated average minutes spent on core housework by men and women across countries (see Table 1 ). We then applied multilevel models estimating the effect of gender, controlling for relevant socio-demographic factors. The baseline model is a random intercept model, where individuals are nested in surveys (country-year), showing the effect of being a woman on the time spent on core housework with no socio-demographic controls:
In a second model we add controls for demographic and socio-economic variables, namely age, educational attainment, employment and marital status, number of children under age 18 in the household, and the presence of a child under age 5 in the household. The third model is a random-intercept, random-slope model in which we allow the slope of being woman to vary across surveys (country-year). The model shows the extent to which the effect of gender on minutes spent on core housework varies across surveys:
We performed three main robustness checks on our modelling procedures to take account of variation across countries and time in survey design. As stated above, for our multilevel models we nested individuals within surveys (country-year). However, since some surveys collected more than one diary per respondent and more than one respondent per household, a five-level structure of diaries nested within individuals, nested within households, nested within years, nested within countries would more accurately reflect the hierarchical structure of the data. But five-level models create substantial estimation problems. We therefore replicated the analysis by randomly choosing one diary per individual in all countries. There were no noticeable changes to the results (a slight increase in the standard errors was not sufficiently large to affect levels of statistical significance for any of the coefficients).
Secondly, there were inevitably some surveys for which certain variables were missing (1.6% of cases were missing on one or more of the variables). These cases were list-wise deleted. We replicated the analysis by including them and coding them as missing. However, we did not find that this resulted in any substantive change in our findings (not shown but available on request).
Thirdly, there are some surveys for which certain variables did not exist. These surveys are included and coded as 'not available' for those variables. Limiting the sample to those surveys where we have full information does not change the results (refer to the supplied code for further details; results not shown but available upon request). Figure 1 shows average minutes spent on housework for women and men for all included countries over the half-century from 1961-2011 (the data on which this figure is based are also shown in Table 1 ). The green country markers show minutes spent on core housework (cooking, cleaning, and clothes care) for women in that country, while the blue country markers show the same for men. Two lines are fitted -the solid lines are from a linear regression on core housework with year as the only variable; the dotted lines show a LOESS smooth curve (local polynomial regression fitting) for the same model. Three general conclusions may be drawn from eyeballing this graph.
Results
Firstly, women's core housework continues to decrease, and men's to increasealthough less steeply than the decrease for women. Secondly, the gap between women and men in the performance of housework persists at the end of the first decade of the 21 st century, although it is narrowing. Thirdly, there is substantial cross-national variation evident in the data for women, but much less so in those for men. This variation among women is interpretable in relation to existing public policy regime typologies, reflecting differences in gender ideologies and practice (e.g., EspingAndersen 2009). For instance, it is clear that, right up until the end of the first decade of the 21 st century, women from the Mediterranean countries (Italy and Spain) continued to do far more housework than women in other countries. Although the cross-national variation is much less for men, Italian men also stand out below the regression lines as consistently doing less housework than men from other countries.
There is little difference between the two fitted regression lines for men. By contrast, for women the LOESS curve dips in the middle of the period, then straightens out somewhat towards the end. Through not constraining the regression line to a linear form, it is possible to see that cross-nationally there was a period of steeper decline in women's housework time, lasting up to about 1990, followed by a flattening out of the curve. At the overall level this flattening lends support to the idea of a stalling in the process of gender convergence, a stalling that is primarily created by a levelling-off of women's housework time.
While there are features of interest in the regression lines shown in Figure 1 , they do not take into account the possible effects of other demographic trends that may be related to overall-level changes in housework time, such as declining family size and increased variation in family structures, or of socio-economic variables such as educational level and employment status. For this reason we next present multilevel models taking into account the effect of various demographic and socio-economic variables.
The baseline Model 1 of Table 2 shows that being a woman is, on average, associated with more than two hours of extra housework per day. When we add the controlling factors into the model (Model 2), the coefficient of being a woman falls by only ten minutes. This decrease is entirely due to the socio-economic variables, especially employment status (the other variables are also in the expected direction and in line with the previous findings from the literature). Being highly educated and employed are negatively associated with minutes spent on core housework, and having children at home and being married or cohabiting as opposed to single increases time in the activity. Recent evidence shows some differences in the gender division of labour between cohabiting and married couples (Bianchi et al. 2014 ), but unfortunately most of the surveys we use do not allow us to distinguish these groups of couples. Notes: *** p<.01; ** p<0.05; * p<.10
As the main objective of the paper is to show the changing effect of gender on core housework across time and countries, in the final model of Table 2 (Model 3) we allow the slope of gender to vary by survey (country-year). As expected, the gender gap in housework varies substantially across both countries and time. In order to more clearly interpret the findings of this final model, in Figure 2 we plot the coefficient of gender for each survey (country-year). This graphical presentation of the pattern of gender convergence in housework on a country-by-country basis allows us to discern some important cross-national variation, net of other socio-demographic factors. This variation can be observed both in the level and in the pace of change over time. Most obviously, in relation to level, it is clear that in the countries of Southern Europe (Italy and Spain), the ex-Soviet bloc (Poland and Yugoslavia/Slovenia), and continental Europe (France and Germany) women did a relatively high share of the housework across most or all of the 50-year period. An interesting distinction is also evident in the different pace of change between these countries and others in which the gender division of housework has been more equal across the period. This distinction is in line with the findings of Geist and Cohen (2011) , whose analysis of International Social Survey Program data between 1994 and 2002 showed that more traditional countries move faster towards egalitarianism in routine housework over time.
While the trends for the countries referred to above (where the gender division of housework is more unequal) show steep declines in that inequality in the later part of the period covered, most of the lines for those countries that cluster in the lower part of the graph (where the gender division of housework is more equal) tend to be more curvilinear in shape: steeper in the earlier part of the period, and flattening off gradually towards the later part. This slowing in trajectory occurs approximately from the late 1980s -well before the mid-point of the observed period. This shape of curve is characteristic of the Anglophone countries (Canada, Australia, United States) and some Northern European countries such as Finland and the Netherlands (the lines for the United Kingdom and Norway maintain a more consistent trajectory, but their final levels are more in line with this second group of countries than with the first.) The slowing in convergence is particularly clear in the case of the U.S.A., where the predicted line representing the relative effect of being a woman dips to a low in the late 1990s before increasing again in the direction of greater inequality. (While this recent movement in the US in the direction of greater inequality has been referred to as evidence for a stall in gender convergence, we would note that several sources over the past decade have questioned the results of the US data from the 1980s and 1990s -see, for example, Allard et al. 2007; Bianchi et al. 2012; Egerton et al. 2005) .
In any event, the outcome of this variation is a graph that appears to consist of two broad groups of countries: 1) those with high levels of inequality of housework, experiencing relative steep declines in that inequality right up to the end of the 50-year period covered by the graph; and 2) those with lower levels of inequality, where the trend in the direction of greater equality appears to be slowing. Gender gap in minutes spent on housework
Conclusion
Over a 50-year period there appears to have been a general movement in the direction of gender convergence in housework, but with significant country differences in both the level and the pace of that convergence. Specifically, the evidence suggests a slowing of gender convergence from the late 1980s in those countries where men and women's time in housework is more equal, whereas in those countries where the gender division of housework is relatively unequal there is greater gender convergence in the later part of the period studied. The LOESS curve superimposed on the data shown in Figure 1 suggests that this slow-down for the more gender-equal countries primarily results from a levelling in the rate of decline in housework time for women. There is less change in the overall trajectory of men's housework time, which displays less variation between countries than in the case of women. As has often been suggested, this slow-down supports the idea that there may be limits to the equality in housework that can be achieved under current social policy, management culture, and gender ideology constraints (see, for example, Bianchi et al. 2012; England 2010; EspingAndersen 2009; Kan, Sullivan, and Gershuny 2011) . However, we agree with Bianchi et al. (2012) that the slowing in convergence over recent decades in many countries does not imply an absolute ceiling effect. In Nordic countries, where social policy and gender ideology are more conducive to gender equality, it seems that the move in the direction of gender equality continues -although perhaps at a slower pace (e.g., Evertsson 2014; Neilsson and Stanfors 2014) . Moreover, there is evidence for the increasing adoption of more gender egalitarian attitudes across European and Anglo Saxon countries (e.g., Braun and Scott 2009; Pampel 2011 ) and for a catch-up effect in fathers' contributions to domestic work and childcare in very low-fertility countries (Sullivan, Billari, and Altintas 2015) . The data shown here support the view that despite short-term stalls, slowdowns, and even reverses, as well as important differences in policy contexts, the overall picture is of a continuing move towards greater gender equality in the performance of housework (see also Stanfors and Goldscheider 2015) .
